Tendon derived stem cells promote platelet-rich plasma healing in collagenase-induced rat achilles tendinopathy.
Tendon injuries are common, difficult to cure and usually healed with fibrosis and scar tissue. The aim of this study was to evaluate tendon derived stem cells (TDSCs) and platelet rich plasma (PRP) in the treatment of collagenase induced Achilles tendinopathy in rat. Four and 8 weeks (n=18) after TDSCs, PRP, PRP with TDSC or PBS (control) injection into collagenase or saline (sham) injected rat Achilles tendon, tendon tissue was harvested and tendon quality was evaluated by histology and biomechanical testing. TDSCs were cultured and treated by 10% PRP, and the FAK/ERK1/2 signaling pathway and tenocyte-related genes were detected by western blot analysis. Compared to the control, PRP treatment resulted in better healing of injured tendons with improved histological outcomes and biomechanical functions. The addition of TDSCs to PRP treatment significantly enhanced the effects of PRP treatment alone. TDSC injection alone had little effect on tendon healing. PRP and PRP with TDSC treatments of collagenase induced tendon injuries also increased the mRNA and protein expression of tenocyte-related genes (type I collagen, SCX, Tenascin C) and activated the focal adhesion kinase (FAK) and extracellular-regulated kinase (ERK) 1/2 signaling pathways. Treatment of TDSCs in vitro with 10% PRP significantly increased the phosphorylation levels of FAK and ERK1/2 and the protein levels of tenocyte-related genes (Col I, SCX and Tenascin C). Inhibition of the FAK and ERK1/2 signaling pathways abolished the effect of PRP. This study concludes that PRP combined with TDSCs is potentially effective for the treatment of tendinopathy. The PRP induced, FAK and ERK1/2 dependent activation of tenocyte related genes in TDSCs in vitro suggests that the beneficial healing effect of the PRP with TDSC combination might occur by means of an improved TDSC differentiation toward the tenocyte lineage. Thus, a PRP with TDSC combination therapy may be clinically useful.